Let A be an zz x n fully indecomposable matrix with nonnegative integer entries and let ofA) denote the sum of the entries of A. We prove that per (/I) < 2 +1 and give necessary and sufficient conditions for equality to hold.
A conjecture of E. J. Roberts [5, p. 78] states that if A is an n x n nearly decomposable (0, 1) matrix with N positive entries then per(A) < 2 " + 1. We prove a stronger result and determine for which matrices A equality holds.
2. Results. Theorem 1. Let A be an nx n (0, 1) matrix with all row sums r. > 3.
Let N be the number of positive entries in A. Then per(A) < 2 .
Proof. It can be verified by induction that for k > 3, (k + l)/2 < 2 . c. u where C. is n.-square, E. is n.xn. , (i = 2, • ■ ■, j) and £. z's n, x n..
Each E. is a (0, 1) matrix containing exactly one 1. Each C. is the sum of an identity matrix and a full cycle permutation matrix or is (x. ) where x , equals 1 or 2. For n = 1 equality holds for the matrix (a) where a= 2 or a = 3. If equality holds in (2), the proof shows that for n > 2 the following must hold:
License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use and 2 of ß has only two l's. It follows that after permuting rows and columns B must have the form (3). We must now replace certain l's of B by 2's to obtain A.
Suppose first that some C. has a 2 (after replacement) and that n. > 1.
Without loss of generality we can assume i = 1 and that the 2 is in row n., 
